Pulmonary vein contracts in response to hypoxia.
Hypoxic pulmonary vasoconstriction (HPV) is an important regulatory mechanism in matching regional blood flow and ventilation. The HPV response has been well documented on the arterial side, but the response of pulmonary veins to hypoxia has received little attention. The purpose of the present study was to determine whether isolated rat pulmonary veins contract in response to decreased PO2 and, if so, to compare the venous response with that of the pulmonary artery. Rat pulmonary venous and arterial rings were attached to force transducers and precontracted with either a submaximal dose of KCl or norepinephrine under normoxic conditions and then made hypoxic. The pulmonary venous hypoxic response consisted of a single sustained contraction, whereas the arterial response to hypoxia was biphasic, consisting of an initial rapid contraction and then a slowly developed but sustained contraction. The venous hypoxic contraction was significantly greater in magnitude than either phase 1 or phase 2 of the arterial response. Endothelium denudation did not affect the venous hypoxic response. However, the venous hypoxic response was dependent on the level of precontractile tone and also appeared to be dependent on the specific contractile agonist. Unlike the isolated arterial phase 1 hypoxic response (but similar to the arterial phase 2 response) the pulmonary venous hypoxic contraction was inhibited in Ca(2+)-free media or by Ca2+ channel blockers. In summary, pulmonary venous smooth muscle contracts to a relatively greater degree in response to severe hypoxia than does pulmonary arterial smooth muscle. The venous hypoxic response is endothelium independent, as is phase 2 of the arterial response.(ABSTRACT TRUNCATED AT 250 WORDS)